Case Report Ceruminous glands are modified apocrine glands located within the dermis of the skin overlaying the cartilaginous portion of the external auditory canal (EAC) [1] . Watery secretions of ceruminous glands, along with sebaceous gland secretions, are drained into the hair sacs of fine hairs in EAC, together forming the cerumen (wax) [2] . Ceruminous gland-originated tumors of EAC are rare neoplasms. Because of the varied clinical and histological manifestations of these tumors, controversies currently exist regarding their nomenclature, classification, histopathological features, diagnosis and treatment.
INTRODUCTION
recurrence for 3 years after the surgery (Figure 3-5 ). Written informed consent was obtained from the patient for publication of the report.
DISCUSSION
For a long time, ceruminous gland-originated tumors were lumped together as ceruminoma, a term that does not discriminate between benign and malign lesions, until Wetli et al. [3] proposed a classification based on histological features in 1972. There are four categories in this classification: ceruminous adenomas, ceruminous adenocarcinomas, adenoid cystic carcinomas, and pleomorphic adenomas [3] . Some additional entities such as syringocystadenoma papilliferum and mucoepidermoid carcinoma have been proposed for inclusion in this classification [5, 6] .
Ceruminous adenocarcinomas are rare malignant tumors that originate from the ceruminous glands of EAC. Differential diagnosis between ceruminous adenocarcinoma and ceruminous adenoma is difficult. Although pathological evaluations of ceruminous adenocarcinomas demonstrate significantly more infiltration, perineural invasion, irregular gland formation, pleomorphism, prominent nucleoli, increased mitotic figures, atypical mitotic figures, and tumor necrosis, only few of these features are usually observed, which complicates the distinction between adenocarcinoma and adenoma [7] . Primary lung, breast, or kidney cancer metastasis should be excluded when diagnosing this tumor [8] .
In our case, pathological examination showed an infiltrative tumor consisting of pleomorphic and atypical cells with a wide eosinophilic cytoplasm, large nucleus, vesicular chromatin, apocrine snout, and prominent nucleoli that formed glandular, cribriform, and papillary structures ( Figure 6 ). Increased mitotic figures were observed. Despite bone erosion, perineural and vascular invasion was not observed. Immunohistochemical stains were performed; the tumor stained positive for keratin-7 and negative for keratin-20, p63, s-100, and CD117. Ki 67 showed mild positivity. With these findings, the tumor was considered to be ceruminous adenocarcinoma.
Otalgia, mass, and hearing changes are the most common symptoms reported for ceruminous gland tumors in the literature [9] . In addition, facial nerve involvement may result in facial nerve paralysis [6] .
Although cervical lymph node metastasis is uncommon, metastasis to the bones, lungs, and brain may be possible [4, 8] . CT is helpful in detecting bone erosion and destruction as well as tumor extension [10] . The main treatment is surgery. Most authors recommend aggressive surgery that may be followed by radiotherapy [4, 10] . As a surgical procedure, Hicks suggested initial wide en bloc surgical resection. If there is tumor extension to the middle ear, resection of the temporal bone and adjacent structures is recommended [4] . Although radiation therapy is recommended for other types of ceruminous gland carcinomas only for palliation and recurrence, it is thought to be beneficial for the ceruminous adenocarcinoma NOS group as part of the initial therapy [9] .
In our case, we preferred limited surgical therapy because the disease was not at an advanced stage. After total resection of the tumor, the patient received 60 Gy IMRT. Although recurrences usually occur within months after the initial treatment, it is reported that some may develop up to 7 years after the surgery [4] . Therefore, cautious long term follow-up on a 3-monthly basis is planned. Limited surgery with healthy margins followed by radiotherapy may be an alternative choice of treatment in selected patients with ceruminous adenocarcinoma to prevent morbidity associated with aggressive surgery. Further reports and studies are required to compare survival outcomes and treatment options. Figure 6 . Adenocarcinoma with papillary and glandular structures Within some tumor cells that formed glandular structures, apocrine secretion ( ) could be seen (hematoxylin-eosin stain, original magnification ×40). Tumor cells with a wide eosinophilic cytoplasm, large nucleus, and vesicular chromatin showed cellular pleomorphism and frequent mitoses ( ) (hematoxylin-eosin stain, original magnification ×400).
